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(57) ABSTRACT 

A pipe joint for coupling a ?rst pipe member and a second 
pipe member has a pipe mounting portion, an elastic displac 
ing portion and an engagement portion. The pipe mounting 
portion is con?gured to be attached to one of the ?rst and 
second pipe members. The elastic displacing portion con 
nects the pipe mounting portion and the engagement portion 
and alloWs the engagement portion to displace in a radial 
direction. The engagement portion has a ?rst contact portion 
for contacting a ?rst engaged part of the ?rst pipe member and 
a second contact portion for contacting a second engaged part 
of the second pipe member. 

30 Claims, 9 Drawing Sheets 
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PIPE JOINT AND PIPE JOINT STRUCTURE 
HAVING THE SAME AND METHOD OF 

USING THE SAME 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application is based on Japanese Patent Application 
No. 2006-166293 ?led on Jun. 15, 2006, the disclosure of 
Which is incorporated herein by reference. 

FIELD OF THE INVENTION 

The present invention relates to a pipe joint for coupling a 
?rst pipe member and a second pipe member, a pipe joint 
structure having the pipe joint, and a method of coupling the 
?rst and second pipe members using the pipe joint. 

BACKGROUND OF THE INVENTION 

A pipe joint structure for coupling a ?rst pipe member and 
a second pipe member is for example disclosed in Japanese 
Unexamined Patent Publication No. 2004-183703. The pipe 
joint structure uses a pipe joint for joining a male joint portion 
of the ?rst pipe member and a female joint portion of the 
second pipe member. The pipe joint includes a cylindrical 
body formed With a pair of slits extending from one end of the 
cylindrical body in an axial direction. The pair of slits are 
opposed to each other With respect to an axis of the cylindrical 
body. Also, the cylindrical body is formed With engaging 
portions at axial ends thereof. The engaging portions project 
in a radially inWard direction. 

The pipe joint is mounted to one of the ?rst and second pipe 
members, and then the other one of the ?rst and second pipe 
members is coupled thereto. An axially middle portion of the 
cylindrical body, betWeen the engaging portions, is thinner 
than the engaging portions and is deformable to alloW dis 
placement of the engaging portion in a radial direction. Thus, 
the engaging portion is capable of expanding and contracting 
in the radial direction When coupled to the other one of the 
?rst and second pipe members. 

In this pipe joint structure, hoWever, in a condition that the 
?rst and second pipe members are ?lled With an internal ?uid 
such as refrigerant, the pipe joint receives a force in a direc 
tion to separate the ?rst and second pipe members. It Was 
found that the axially middle portion of the pipe joint particu 
larly receives a compression force due to the internal pres 
sure. 

When a modulus of section of the thin axially middle 
portion reduces, the axially middle portion is likely to cause 
compression buckling and to be deformed. Further, if the ?rst 
and second pipe members are affected by a pulling force due 
to external stress such as vibration of a vehicle, the axially 
middle portion receives the compression force due to the 
pulling force. In addition, When the pipe joint is located 
radially outside of the ?rst and second pipe members, an 
external form of the coupling portion increases. 

SUMMARY OF THE INVENTION 

The present invention is made in vieW of the foregoing 
matter, and it is an object of the present invention to provide 
a pipe joint and a pipe joint structure capable of reducing 
stress to an elastic displacing portion due to internal pressure 
and external pressure. It is another object of the present inven 
tion to provide a compact pipe joint and a pipe joint structure 
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2 
using the same. It is further another object of the present 
invention to provide a method of coupling pipe members 
using the pipe joint. 

According to an aspect, a pipe joint for connecting a ?rst 
pipe member and a second pipe member has a pipe mounting 
portion, an elastic displacing portion extending from the pipe 
joint and an engagement portion extending from the elastic 
displacing portion. The pipe mounting portion is con?gured 
to be mounted to one of the ?rst pipe member and the second 
pipe member. The elastic displacing portion is con?gured to 
alloW the engagement portion to displace With respect to a 
radial direction of a portion of the second pipe member, Which 
is disposed radially outside of a portion of the ?rst pipe 
member. The engagement portion has a ?rst contact portion 
for contacting a ?rst engaged part of the ?rst pipe member and 
a second contact portion for contacting a second engaged part 
of the second pipe member. 

Accordingly, since the engagement portion has the ?rst and 
second contact portions, a force caused betWeen the ?rst and 
second pipe members is received by the engagement portion. 
Namely, it is less likely that the pipe mounting portion and the 
elastic displacing portion Will receive stress. 

According to another aspect, a pipe joint structure has a 
?rst pipe member, a second pipe member and a pipe joint for 
connecting the ?rst and second pipe members. The ?rst pipe 
member has a ?rst engaged part on its outer periphery. The 
second pipe member has a pipe mainpor‘tion and an extension 
portion extending from an end of the pipe main portion. The 
extension portion is disposed radially outside of the ?rst pipe 
member and having a second engaged part. The pipe joint 
includes a pipe mounting portion, an elastic displacing por 
tion that extends from the pipe mounting portion and an 
engagement portion that extends from the elastic displacing 
portion. The pipe mounting portion is mounted to one of the 
?rst and second pipe members. The elastic displacing portion 
supports the engagement portion in a radially inner side of the 
extension portion of the second pipe member. The engage 
ment portion has a ?rst contact portion contacting the ?rst 
engaged part of the ?rst pipe member and a second contact 
portion contacting the second engaged part of the second pipe 
member. 

Accordingly, the pipe joint engages With the ?rst and sec 
ond engaged parts of the ?rst and second pipe members at the 
?rst and second contact portions of the engagement portion. 
Thus, a force exerted betWeen the ?rst and second pipe mem 
bers in a direction to separate the ?rst and second pipe mem 
bers is received by the engagement portion. As such, it is less 
likely that the pipe mounting portion and the elastic displac 
ing portion Will receive stress, such as When an internal pres 
sure increases due to an internal ?uid. Also, sine at least the 
elastic displacing portion and the engagement portion are 
disposed radially inside of the extension portion of the second 
pipe member, a siZe of the pipe joint structure reduces. 

According to an aspect of a method of coupling the ?rst 
pipe member and the second pipe member using the pipe 
joint, the pipe mounting portion of the pipe joint is mounted 
to the ?rst pipe member, and the portion of the ?rst pipe 
member is inserted into the portion of the second pipe mem 
ber until a tapered outer surface of the ?rst engagement part of 
the ?rst pipe member is brought into contact With a tapered 
inner surface of the second pipe member. When the portion of 
the ?rst pipe member is placed into the portion of the second 
pipe member, the engagement portion of the pipe joint is 
displaced in a radially inWard direction along a radially inner 
surface of the portion of the second pipe member, and the 
engagement portion is entered into the second engaged part of 
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the second pipe member in a radially outward direction due to 
spring back after the inserting. 

Accordingly, the ?rst and second pipe members are 
coupled through the pipe joint by a one-touch operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of the present 
invention will become more apparent from the following 
detailed description made with reference to the accompany 
ing drawings, in which like parts are designated by like ref 
erence numbers and in which: 

FIG. 1A is a schematic cross-sectional view of a pipe joint 
structure according to a ?rst embodiment of the present 
invention; 

FIG. 1B is an exploded cross-sectional view of the pipe 
joint structure before a ?rst pipe member and a second pipe 
member are engaged by a pipe joint according to the ?rst 
embodiment; 

FIG. 2 is an exploded perspective view of a pipe joint 
structure according to the ?rst embodiment; 

FIGS. 3A and 3B are perspective views of the pipe joint of 
the pipe joint structure according to the ?rst embodiment; 

FIG. 4A is an axial end view of a ?rst engaged member of 
the pipe joint structure according to the ?rst embodiment; 

FIG. 4B is a cross-sectional view of the ?rst engaged mem 
ber taken along a line IVB-IVB in FIG. 4A; 

FIG. 5A is a cross-sectional view of the pipe joint structure 
while a male joint of the ?rst pipe member is inserted in a 
female joint of the second pipe member according to the ?rst 
embodiment; 

FIG. 5B is a cross-sectional view of the pipe joint structure 
just before engagement by the pipe joint according to the ?rst 
embodiment; 

FIG. 5C is a cross-sectional view of the pipe joint structure 
after the engagement or in a condition ?lled with a ?uid 
according to the ?rst embodiment; 

FIGS. 6A and 6B are cross-sectional views ofa pipejoint 
structure according to a second embodiment of the present 
invention; 

FIG. 6C is a perspective view of a pipe joint of the pipe joint 
structure according to the second embodiment; 

FIG. 7A is a cross-sectional view of a pipe joint structure 
according to a third embodiment of the present invention; 

FIG. 7B is a cross-sectional view of a pipe joint and a ?rst 
pipe member of the pipe joint structure according to the third 
embodiment; 

FIG. 8 is a cross-sectional view of a pipe joint structure in 
which a second pipe member is separated, according to a 
fourth embodiment of the present invention; 

FIG. 9 is a cross-sectional view of a pipe joint structure 
according to a ?fth embodiment of the present invention; 

FIG. 10 is a cross-sectional view of a pipe joint structure 
according to a sixth embodiment of the present invention; 

FIGS. 11A and 11B are cross-sectional views of a pipe 
joint structure according to a seventh embodiment of the 
present invention; 

FIG. 12A is a side view of a ?rst pipe member with a ?rst 
engagedpart for the pipe joint structure according to a seventh 
embodiment of the present invention; 

FIGS. 12B to 12E are side views of a ?rst pipe member 
with a ?rst engaged member for a pipe joint structure accord 
ing to an eighth embodiment of the present invention; 

FIG. 13A is a cross-sectional view of a pipe joint structure 
according to a ninth embodiment of the present invention; 
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4 
FIGS. 13B to 13E are schematic views for showing exem 

plary shapes of a ?rst engagement surface step portion 
according to the ninth embodiment; 

FIG. 14A is a schematic cross-sectional view of a pipe joint 
structure according to a tenth embodiment of the present 
invention; 

FIG. 14B is a schematic cross-sectional view of the pipe 
joint structure before a ?rst pipe member and a second pipe 
member are engaged by a pipe joint according to the tenth 
embodiment; and 

FIG. 15 is a schematic exploded cross-sectional view of the 
pipe joint structure for showing a modi?cation of the pipe 
joint according to the tenth embodiment. 

DETAILED DESCRIPTION OF EXAMPLE 
EMBODIMENTS 

First Embodiment 

A ?rst embodiment of the present invention will now be 
described with reference to FIGS. 1A to SC. As shown in FIG. 
1A, a pipe joint structure of the ?rst embodiment includes a 
?rst pipe member 2, a second pipe member 3 and a pipe joint 
10 for coupling the ?rst and second pipe members 2, 3. The 
?rst and second pipe members 2, 3 are for example refrigerant 
pipes of a refrigerant cycle of a vehicle air conditioner or 
portions of the refrigerant pipes. FIG. 1B shows an exploded 
cross-sectional view of the pipe joint structure, i.e., a cross 
sectional view before the ?rst pipe member 2 is coupled to the 
second pipe member 3. 
The ?rst pipe member 2 has a generally tubular shape for 

de?ning a passage therein for allowing a ?uid (e.g., refriger 
ant) to ?ow. The ?rst pipe member 2 includes a pipe main 
portion 21 and a male joint 22 at an end of the pipe main 
portion 21 to be coupled to the second pipe member 3. The 
male joint 22 has a diameter larger than that of the pipe main 
portion 21. 

The male joint 22 is formed with grooves 23 for receiving 
sealing members 5 such as rubber O-rings. The grooves 23 are 
formed from an outer surface of the male joint portion 22 and 
extend in a circumferential direction in an annular shape. 
The ?rst pipe member 2 is provided with a ?rst engaged 

member (?rst engaged part) 24. The ?rst engaged member 24 
is located on an outer periphery of the end of the pipe main 
portion 21, the end connecting to the male joint 22. In other 
words, the ?rst engaged member 24 is located adjacent a base 
portion of the male joint 22. The ?rst engaged member 24 is 
a generally cylindrical member. 
The ?rst engaged member 24 is provided to engage with 

?rst contact portions 14e of engagement portions 14 of the 
pipe joint 10. In this embodiment, the ?rst engaged member 
24 is formed separately from the ?rst pipe member 2, and 
?xed to the ?rst pipe member 2. For example, the ?rst 
engaged member 24 is preliminarily arranged on the base 
portion of the male joint 22 and then a pipe expanding pro 
cessing is performed to expand from a radial inside, so the 
?rst engaged member 24 is integrated with the base portion of 
the male joint 22. 
The ?rst engaged member 24 is shown in FIGS. 4A and 4B. 

The ?rst engaged member 24 has the generally cylindrical 
shape. The ?rst engaged member 24 has an outer diameter 
larger than an outer diameter of the pipe main portion 21 of 
the ?rst pipe member 2. The ?rst engaged member 24 has 
grooves 26b on its radial outside wall. Each groove 26b 
extends from a ?rst axial end (left end in FIG. 4B) of the ?rst 
engaged member 24 and is de?ned by circumferential sur 
faces and an axial end surface. Thus, the groove 26b serves as 
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a ?rst engagement surface step portion for engaging With the 
?rst contact portion 14e of the engagement portion 14 of the 
pipe joint 10. The axial end surface of the groove 26b contacts 
an axial end surface of the ?rst contact portion 14e of the 
engagement portion 14, as shoWn in FIG. 1A. The ?rst 
engaged member 24 has four grooves 26b at predetermined 
intervals in a circumferential direction thereof, for example. 
A Width of each groove 26 is substantially equal to a Width 

of the ?rst contact portion 14e of the engagement portion 14 
of the pipe joint 10 With respect to the circumferential direc 
tion. Thus, When the ?rst contact portions 14e of the engaging 
portions 14 are engaged With the grooves 26, rotation of the 
pipe joint 10 relative to the ?rst engagement member 24 in the 
circumferential direction is restricted. The engagement of the 
?rst contact portions 14e and the grooves 26s provides a 
rotation restricting structure for restricting rotation of the ?rst 
and second pipe members 2, 3. 

For example, the ?rst engaged member 24 is made of metal 
such as aluminum and iron, and formed by such as forging, 
die casting, pressing or cutting. Instead, the ?rst engaged 
member 24 can be made of resin. In the above discussion, the 
?rst engaged member 24 is integrated With the ?rst pipe 
member 2 by expanding (e.g., caulking) the ?rst pipe member 
2. HoWever, the ?rst engaged member 24 may be integrated 
With the ?rst pipe member 2 by other methods. For example, 
the ?rst engaged member 24 may be press-?tted on the ?rst 
pipe member 2, or is ?xed by such as bonding, Welding, or 
braZing. 

The ?rst engaged member 24 has a tapered outer surface 25 
on a second axial end (right end in FIG. 1A). The tapered 
outer surface 25 is con?gured to make contact With a tapered 
inner surface 34 of the second pipe member 3. 

The second pipe member 3 has a generally tubular shape 
for de?ning a passage therein for alloWing the ?uid to How. 
The second pipe member 3 has a pipe main portion 31 and a 
female joint 32 at an end of the pipe main portion 31. The 
female joint 32 has a diameter larger than that of the pipe main 
portion 31. 

The female joint 32 has a ?rst portion de?ning an insertion 
opening 33 for receiving the male joint 22, an intermediate 
portion 35 de?ning the tapered inner surface 34 therein, and a 
second portion (extension portion) 37 extending from the ?rst 
portion toWard a tip end of the second pipe member 3 through 
the intermediate portion 35. An inner diameter of the female 
joint 32 increases from the ?rst portion toWard the second 
portion 37 through the tapered inner surface 34 of the inter 
mediate portion 35. An outer diameter of the second portion 
37 is substantially equal to an outer diameter of the interme 
diate portion 35. 

The second portion 37 has second engaged parts 38 for 
engaging With the engagement portions 14 of the pipe joint 
10. For example, the second engaged parts 38 are de?ned by 
openings formed at opposite positions With respect to an axis 
of the female joint 32. In this embodiment, the second portion 
37 has four openings 38 to correspond to the engagement 
portions 14 ofthe pipejoint 10. 

The openings 38 are con?gured such that the engagement 
portions 14 of the pipe joint 10 are inserted therein When the 
tapered outer surface 25 of the ?rst pipe member 2 is brought 
into contact With the tapered inner surface 34 of the second 
pipe member 3 While the ?rst pipe member 2 on Which the 
pipe joint 10 is mounted is inserted into the second pipe 
member 3. 

As shoWn in FIGS. 1A to 3B, the pipejoint 10 is con?gured 
to partly mount on the ?rst engaged member 24. For example, 
the pipe joint 10 is made of resin to alloW later-described 
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6 
elastic displacement. Instead, the pipe joint 10 may be made 
of metal or mixture of metal and resin. 
The pipe joint 10 has a generally ring shape to be coaxial 

With the ?rst and second pipe members 2, 3. As shoWn in FIG. 
1A, the pipe joint 10 is con?gured to be arranged in a space 
de?ned betWeen a radial inner surface of the second portion 
37 of the female joint 32 and a radial outer surface of the pipe 
main portion 21 of the ?rst pipe member 2. 
The pipe joint 10 includes a pipe mounting portion 12, 

elastic displacing portions 13 and the engagement portions 
14. The engagement portions 14 extend from an axial end of 
the elastic displacing portions 13 and are engaged With the 
?rst engaged member 24 and the openings 38 as the second 
engaged parts. The elastic displacing portions 13 have elas 
ticity to alloW the engagement portions 14 to elastically dis 
place in the radial direction. The pipe contacting portion 12 is 
formed to mount on the radial outer surface of the pipe main 
portion 21 of the ?rst pipe member 2. 
The engagement portions 14 are formed at radially oppo 

site positions With respect to an axis CL, as shoWn in FIGS. 
3A and 3B. For example, four engagement portions 14 are 
formed. The number of the engagement portions 14 may be 
modi?ed any numbers according to Withstanding resistance 
to pressure. For example, tWo of the engagement portions 14, 
Which are opposed in the radial direction, are paired, and a 
plurality of pairs of the engagement portions 14 is arranged at 
predetermined intervals in the circumferential direction. 
Thus, the engagement portions 14 serve as positioning means 
With respect to the circumferential direction. 

Each of the engagement portions 14 has the ?rst contact 
portion 14e at its end to provide a second engagement surface 
step portion for engaging With the ?rst engagement surface 
step portion provided by the grooves 26b of the ?rst engaged 
member 24. When the ?rst contact portions 14e engages With 
the grooves 26b of the ?rst engaged member 24, and radially 
outer portions of the engagement portions 14 are engaged 
With the openings 38 of the female joint 32, the ?rst and 
second pipe members 2, 3 are coupled in a condition that the 
rotation thereof in the circumferential direction is restricted. 
The engagement portions 14 and the grooves 26b serve as 
rotation restricting members for the rotation of the ?rst and 
second pipe members 2, 3. 
The engagement portion 14 has a ?at axial end surface as a 

second contact portion 1411 on a side opposite to the ?rst 
contact portion 14e. The second contact portion 14a engages 
With an axial end surface of the opening 38. As shoWn in FIG. 
1A, in a condition that the ?rst and second pipe members 2, 3 
are coupled, When an internal pressure due to the internal ?uid 
is high and the force is exerted in the direction to separate the 
?rst and second pipe members 2, 3, the second contact por 
tions 1411 are held by the axial end surfaces of the openings 38 
in the axial direction. Thus, the engagement portion 14 is 
engaged With the second portion 37 of the female joint 32. 
As shoWn in FIGS. 3A and 3B, each engagement portion 

14 has an arc shape along the circumference of the elastic 
displacing portion 13. In other Words, the engagement portion 
14 provides a part of an annular shape. The engagement 
portion 14 has a generally rectangular shape or a generally 
trapeZoidal shape in a cross-section de?ned parallel to the 
axis CL. The engagement portion 14 has a tapered surface 14b 
on its axial end. 
The engagement portion 14 has a radially outer Wall and a 

radially inner Wall. An axial end of the radially outer Wall is 
inclined toWard the axis CL to provide the tapered surface 14. 
The radially inner Wall of the engagement portion 14 has a 
stepped portion on its axial end. Thus, the radially inner Wall 
includes a small diameter surface, a large diameter surface 
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and a ?rst partial disc-shaped surface connecting the small 
diameter surface and the large diameter surface. 

Also, the engagement portion 14 has a second partial disc 
shaped surface on an axially opposite side as the ?rst partial 
disc-shaped surface. The second partial disc-shaped surface 
is perpendicular to the axis CL. Further, the engagement 
portion 14 has a ?rst circumferential surface and a second 
circumferential surface opposite to the ?rst circumferential 
surface in the circumferential direction. The ?rst and second 
circumferential surfaces are de?ned on planes that pass 
through the axis CL. 

The ?rst partial disc-shaped surface provides the axial end 
surface of the ?rst contact portion 14e. The axial end surface 
of the ?rst contact portion 14e contacts the axial end surface 
of the groove 26b of the ?rst engaged member 24 to provide 
an engaged condition betWeen the engagement portion 14 and 
the ?rst engaged member 24 as the ?rst engaged part. 

The secondpar‘tial disc-shaped surface provides the second 
contact portion 14a. The second contact portion 14a contacts 
the axial end surface of the opening 38 of the female joint 32 
to provide an engaged condition betWeen the engagement 
portion 14 and the opening 38 as the second engaged part. 
As shoWn in FIG. 1B, an overall axial length LT of the 

engagement portion 14 is larger than an axial length LE 
betWeen the ?rst partial disc-shaped surface and the second 
partial disc-shaped surface. The engagement portion 14 is 
formed as a block ?lled With resin throughout the overall axial 
length LT. The engagement portions 14 have predetermined 
strength to resist to the force exerted in the direction to sepa 
rate the ?rst and second pipe members 2, 3. 
As described in the above, the engagement portions 14 are 

engaged With the ?rst engaged member 24 and the openings 
38 as the second engaged part. In other Words, the engage 
ment portions 14 are engaged at axially opposite positions. 

The engagement portions 14 have the tapered surfaces 14b 
at the ends thereof. Thus, When the ?rst pipe member 2 is 
inserted to the second pipe member 3, the engagement por 
tions 14 smoothly enter the second portion 37 of the female 
joint 32 While being deformed in a radially inWard direction 
along the axial end of the second portion 37. Thus, the pipe 
joint 10 is smoothly inserted in the second portion 37. 

The pipe mounting portion 12 of the pipe joint 10 has a 
generally thin cylindrical shape and has a slit. Namely, the 
pipe mounting portion 12 has a substantially C-shape in a 
cross-section de?ned perpendicular to the axis CL. The pipe 
mounting portion 12 has elasticity. Thus, the pipe joint 10 is 
mounted to the ?rst pipe member 2 from the radially outside 
of the ?rst pipe member 2 by expanding the C-shaped pipe 
mounting portion 12 in the radial direction. In other Words, 
the pipe mounting portion 12 is mounted to the ?rst pipe 
member 2 through the slit. 

The elastic displacing portions 13 connect an axial end of 
the pipe mounting portion 12 and the engagement portions 
14. Also, the elastic displacing portions 13 are formed to 
alloW the engagement portions 14 to elastically displace in the 
radial direction. For example, the elastic displacing portions 
13 extend from the axial end of the pipe mounting portion 12 
in a radially outWard direction and then extend in the axial 
direction to overlap With a radially outer surface of the pipe 
mounting portion 12 With clearances. Further, the elastic dis 
placing portions 13 connects to the engagement portions 14. 
Thus, the pipe mounting portion 12 and the elastic displacing 
portions 13 form a substantially U-shape in an axial cross 
section shoWn in FIG. 1. Also, each of the elastic displacing 
portions 13 has an arc shape along the circumferential direc 
tion to provide a portion of a ring shape. 
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8 
As shoWn in FIG. 1B, a radial thickness TR of an axially 

extending portion of the elastic displacing portion 13 With 
respect to the radial direction is su?iciently smaller than the 
axial length LE, LT of the engagement portions 14. Also, the 
radial thickness TR is smaller than the radial thickness of the 
engagement portions 14. Therefore, even When the elastic 
displacing portions 13 and the engagement portions 14 are 
made of the same resin material, the elastic displacing por 
tions 13 provide suf?cient ?exibility in the radial direction. 
Accordingly, the engagement portions 14 are elastically dis 
placeable in the radial direction. 

In this embodiment, tWo elastic displacing portions 13 are 
formed at opposite positions With respect to the axis CL. TWo 
engagement portions 14 extend from opposite circumferen 
tial ends of the axial end of each elastic displacing portion 13. 
Thus, the pipe joint 10 has four engagement portions 14 in the 
circumferential direction. The openings 38 of the second pipe 
member 3 are formed at four locations corresponding to the 
four engagement portions 14. In other Words, the openings 38 
are formed at locations to oppose With respect to the axis of 
the second portion 37. 

Here, the number of the elastic displacing portions 13 and 
the engagement portion 14 are not limited to tWo and four, 
respectively. For example, three or more engagement por 
tions 14 may be formed to each of the elastic displacing 
portions 13 at equal intervals With respect to the axis. Further, 
each of the elastic displacing portions 13 may be formed With 
a slit extending in the axial direction at a circumferentially 
middle position thereof such that the elastic displacing por 
tion 13 is separated into tWo pieces. In this case, the engage 
ment portions 14 may be formed to extend from the respective 
pieces of the elastic displacing portion 13. 

In the condition that the ?rst and second pipe members 2, 3 
are coupled and ?lled With the ?uid, When the internal pres 
sure is high, the force is applied in the direction to separate the 
?rst and second pipe members 2, 3. In this condition, there 
fore, the engagement portions 14 Will be exerted by a com 
pression force due to the internal pressure. 

In this embodiment, the thickness of the engagement por 
tions 14 is increased in the radial direction, e.g., greater than 
the thickness of the pipe mounting portion 12 and the elastic 
displacing portions 13 so as to improve rigidity in the cross 
section. Therefore, compression buckling and deformation of 
the engagement portions 14 are reduced. When the pipe joint 
1 0 is integrally molded With the resin material, it is preferable 
to add a reinforcement ?ller such as glass and talc to the resin 
material so as to improve the rigidity of the engagement 
portions 14. 

The force in the direction to separate the ?rst and second 
pipe members 2, 3 is received by the engagements of the ?rst 
and second contact portions 14e, 14a of the engagement 
portions 14 With the grooves 26b and the openings 38b, 
respectively. Therefore, it is less likely that the pipe mounting 
portions 12 and the elastic displacing portions 13 Will affected 
by the force due to the internal pres sure. Therefore, the thick 
ness of the pipe mounting portion 12 and the elastic displac 
ing portions is reduced. 

Next, a method of assembling the pipe joint structure Will 
be described With reference to FIG. 1B, 5A to SC. FIG. 1B 
shoWs a condition before the ?rst and secondpipe members 2, 
3 are coupled. FIG. 5A shoWs a condition While the male joint 
22, the ?rst engaged member 24 and the pipe joint 10 are 
being inserted in the female joint 32. FIG. 5B shoWs a con 
dition right before the engagement portions 14 are engaged. 
FIG. 5C shoWs a condition after the engagement and ?lled 
With the ?uid. 
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First, as shown in FIG. 1B, the pipe joint 10 is mounted to 
the ?rst pipe member 2 by opening the slit of the C-shaped 
pipe mounting portion 12. The male joint 22 coaxially aligned 
With the second portion 37 of the female joint 32. 

Then, as shoWn in FIG. 5A, the male joint 22 is inserted 
into the second portion 37, and further into the insertion 
opening 33 of the ?rst portion of the female joint 32. At this 
time, the tapered surfaces 14b of the engagement portions 14 
are pressed by the end of the second portion 37 of the female 
joint 32. Thus, the engagement portions 14 are displaced in 
the radially inWard direction, as shoWn by arroWs A1. As 
such, the engagement portions 14 are inserted into the second 
portion 37 of the female joint 32. 
As shoWn in FIG. 5B, the ?rst pipe member 2 is further 

inserted into the second pipe member 3 until the tapered outer 
surface 25 of the ?rst engaged member 24 is brought into 
contact With the tapered inner surface 34 of the second pipe 
member 3. When the tapered outer surface 25 of the ?rst 
engaged member 24 contacts the tapered inner surface 34 of 
the second pipe member 3, the engaged portions 14 are 
received in the openings 38 due to spring back thereof, as 
shoWn by arroWs A2. 

Next, the ?rst pipe member 2 is pulled in a direction oppo 
site to the second pipe member 3 (i.e., in a leftWard direction 
in FIG. 5C). Thus, as shoWn in FIG. 5C, the radially inner 
surface of the engagement portions 14 slide over the grooves 
26b of the ?rst engagement member 24 and the axial end 
surface of the ?rst contact portions 14e are engaged With the 
axial end surfaces of the grooves 26. 

With this, the second contact portions 14a of the engage 
ment portions 14 are engaged With the axial end surfaces of 
the opening 38 of the female joint 32. Thus, the ?rst and 
second pipe members 2, 3 are restricted in the axial direction. 
Accordingly, the ?rst and second pipe members 2, 3 are 
coupled by a one-tough simple operation. 

Also, When the ?rst and second pipe members 2, 3 are ?lled 
With the ?uid and the internal pressure increases, the ?rst pipe 
member 2 is likely to move in the axially opposite direction to 
the second pipe member 3, as shoWn by an arroW A3 in FIG. 
5C. At this time, the axial end surface of the grooves 26b are 
received by the axial end surfaces of the ?rst contact portions 
14e and further the second contact portions 1411 are received 
by the axial end surfaces of the openings 38. Thus, the sepa 
ration of the ?rst and second pipe members 2, 3 is restricted by 
the axial engagement of the ?rst and second contact portions 
14e, 14a. Namely, in a condition that the ?uid is not ?lled in 
the ?rst and second pipe members 2, 3, the ?rst contact 
portions 14e are engaged With the grooves 26b by moving the 
?rst pipe member 2 aWay from the second pipe member 3. 

In the condition that the ?rst and second contact portions 
14e, 1411 are engaged With the axial end surfaces of the 
grooves 26b and the openings 38 in the axial direction as 
shoWn in FIG. 5C, radially inWard movement of the engage 
ment portions 14 are restricted. That is, in the condition 
shoWn in FIG. 5C, radially inner portions of the engagement 
portions 14 are received in the grooves 26b in the radially 
inWard direction. Therefore, even When the engagement por 
tions 14 are pressed from the outside of the openings 38, the 
engagement portions 14 are not removed from the openings 
38. Accordingly, the ?rst and second pipe members 2, 3 are 
not separated from each other. 

To separate the ?rst pipe member 2 from the second pipe 
member 3, the ?rst pipe member 2 is pressed toWard the 
second pipe member 3 once such that the ?rst contact portions 
14e are disengaged from the grooves 26b. Then, the engage 
ment portions 14 are pressed in the radially inWard direction 
from the outside of the openings 38. 
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Also, if the ?rst and second pipe members 2, 3 are forcibly 

separated in a condition that the internal pressure is still high, 
the ?uid Will be spur‘ted out. Therefore, it is preferable to 
separate the ?rst and second pipe members 2, 3 after the 
internal pressure is reduced. 

In the above discussed pipe joint structure shoWn in FIGS. 
1 and 5C, the engagement portions 14 are engaged With the 
grooves 26b of the ?rst engaged member 24 of the ?rst pipe 
member 2 and the openings 38 of the second pipe member 3. 
Thus, the pipe joint 10 restricts the rotation of the ?rst and 
second pipe members 2, 3. That is, the radially inner portions 
of the engagement portions 14 are received in the grooves 26b 
and the radially outer portions of the engagement portions 14 
are received in the openings 38. The engagement portions 14 
are engaged With the ?rst engaged member 24 of the ?rst pipe 
member 2 and the second engaged parts 38 of the second pipe 
member 3 in the circumferential direction. 

Further, the engagement portions 14 are engaged With the 
?rst engaged member 24 and the openings 38 in the axial 
direction. Thus, the engagement portions 14 restricts axial 
movements of the ?rst and second pipe members 2, 3. As 
such, the engagement portions 14 provides both of the rota 
tion restricting means and coupling condition maintaining 
means for restricting separation of the ?rst and second pipe 
members 2, 3. 

Since the rotation betWeen the ?rst and second pipes 2, 3 is 
restricted, problems such as interference With peripheral 
components or devices, Wear of sealing parts, leakage of the 
?uid due to vibration of a vehicle, are reduced even When 
mounted on a vehicle. 

In this embodiment, the male joint 22 has tWo grooves 23 
for receiving the O-rings 5. However, the numbers of grooves 
23 and O-rings 5 may be modi?ed. Also, the sealing members 
are not limited to the rubber O-rings 5. For example, the 
sealing members may be provided by metal sealing members, 
resin sealing members, or the like. 

Since the pipe joint 10 is formed to be attachable betWeen 
the second portion 37 of the second pipe member 3 and the 
?rst pipe member 2, the external form of the pipe joint 10 is 
substantially similar to the form of the second portion 37 of 
the second pipe member 3. Also, since the pipe joint 10 is 
disposed in the space de?ned betWeen the second portion 37 
of the second pipe member 3 and the pipe main portion 21 of 
the ?rst pipe member 2, the siZe of the pipe joint structure 
reduces in the radial direction. 

Also, in a condition of use, the ?rst contact portions 14e 
and the second contact portions 14a of the engagement por 
tions 14 contact the ?rst engaged member 24 and the axial end 
surface of the openings 38, respectively, in the axial direction. 
Thus, the force caused by the internal pressure due to the ?uid 
in the direction to separate the ?rst and second pipe members 
2, 3 is received only by the engagement portions 14. Accord 
ingly, it is less likely that the pipe mounting portion 12 and the 
elastic displacing portions 13 of the pipe joint 10 Will be 
affected by the force due to the ?uid. Thus, the thickness of 
the pipe mounting portion 12 and elastic displacing portions 
13 is reduced. 
The pipe mounting portion 12 has the slit on its side and is 

a substantially C-shape. Also, the pipe mounting portion 12 
has elasticity. Therefore, the pipe joint 10 is easily mounted to 
the ?rst pipe member 2 from the radially outside by opening 
the pipe mounting portion 12 at the slit. 

Also, the engagement portions 14 have modulus of elastic 
ity greater than that of the pipe mounting portion 12 and the 
elastic displacing portions 13. Thus, the strength of engage 
ment portions 14, Which receives the force due to the internal 
pressure, improves. 
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Further, the radial thickness of the engagement portions 14 
is greater than that of the pipe mounting portion 12 and the 
axially extending portion of the elastic displacing portions 13. 
Thus, the strength of the engagement portions 14 further 
improves. Since the pipe mounting portion 12 and the elastic 
displacing portions 13 overlap With each other, the pipe joint 
10 is compact. Further, since the engagement portions 14 
extend from the axial ends of the elastic displacing portions 
13, the diameter of the pipe joint 10 reduces. 
When the ?rst and second pipe members 2, 3 are ?lled With 

the ?uid and the internal pressure increases, the engagement 
portions 14 move in the axial direction along the grooves 26b 
and engaged With the openings 38. In this condition, the 
radially inner portion of the engagement portions 14 are 
received in the grooves 26b. In other Words, the engagement 
portions 14 are locked by the grooves 26b of the ?rst engaged 
member 24 in the radially inWard direction. Therefore, in the 
condition that the internal pressure is high, it is dif?cult to 
detach the ?rst and second pipe members 2, 3. Accordingly, 
the spur of the internal ?uid is reduced during the detachment 
of the ?rst and second pipes 2, 3. 

Also, the ?rst engagement member 24 is formed separately 
from the ?rst pipe member 2 and then integrated With the ?rst 
pipe member 2. Therefore, the ?rst engagement member 24 is 
formed easily and in reduced cost. 

Second Embodiment 

A second embodiment Will be described With reference to 
FIGS. 6A to 6C. The shape ofthe pipejoint 10 can be modi 
?ed such that the pipe mounting portion 12, the elastic dis 
placing portions 13 and the engagement portions 14 are 
aligned in the axial direction, as shoWn in FIGS. 6A to 6C. 

In the example shoWn in FIGS. 6A and 6C, the elastic 
displacing portions 13 extend from the axial end of the pipe 
mounting portion in the radially outWard direction and further 
extend in the axial direction. The engagement portions 14 
extend from the axial ends of the elastic displacing portions 
13 on the axial direction. In the elastic displacing portions 13, 
portions extending in the axial direction de?ne a right angle 
relative to and portions extending in the radially outWard 
direction. Also, the pipe mounting portion 12 and the elastic 
displacing portions 13 do not overlap With each other. 

Also in this case, the elastic displacing portions 13 have arc 
shapes and are formed at position opposite to each other With 
respect to the axis. The engagement portions 14 extend from 
circumferential ends of the axial end of each elastic displac 
ing portion 13. 
As such, the pipe joint 10 has an external form similar to 

that of the second portion 37 of the female joint 32. Also, the 
elastic displacing portions 13 support the engagement por 
tions 14 such that the engagement portions 14 are displace 
able in the radial direction. 

In the example shoWn in FIG. 6B, the elastic displacing 
portions 13 are formed to connect the pipe mounting portion 
12 and the engagement portions 14 obliquely With respect to 
the axis. 

Also in the second embodiment, the effects similar to the 
?rst embodiment Will be provided. 

Third Embodiment 

A third embodiment Will be described With reference to 
FIGS. 7A and 7B. In the third embodiment, the pipe joint 10 
has the different shape as those of the ?rst and second 
embodiments. 
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As shoWn in FIGS. 7A and 7B, the pipe mounting portion 

12 has a substantially C-shaped cross-section. The elastic 
displacing portions 13 extend from the pipe mounting portion 
12 in a radially outWard direction to form substantially 
S-shaped cross-sections With the pipe mounting portion 12. 
Thus, the elastic displacing portions 13 include arc shaped 
portions and radially extending portions connecting the arc 
shaped portions and the pipe mounting portion 12. The arc 
shaped portions overlap With the pipe mounting portion 12 
through clearances. The engagement portions 14 extend from 
the arc shaped portions of the elastic displacing portions 13 in 
the axial direction. 
The arc shaped portions are formed at opposite positions 

With respect to the axis. The arc shaped portions are elasti 
cally deformable to alloW the elastic displacement of the 
engagement portions 14 in the radial direction as shoWn by 
arroWs A4. 

Accordingly, the pipe joint 10 has an external form sub 
stantially similar to that of the secondportion 37 of the second 
pipe member 3. Also, the engagement portions 14 are dis 
placeable in the radial direction. As such, in the third embodi 
ment, the effects similar to the ?rst embodiment Will be pro 
vided. 

Fourth Embodiment 

A fourth embodiment Will be described With reference to 
FIG. 8. In this embodiment, the ?rst pipe member 2 has 
positioning means for positioning the pipe joint 10. 
As shoWn in FIG. 8, the ?rst pipe member 2 has a stopper 

portion 21 in a form of projection at a predetermined position 
on its outer peripheral surface. The pipe joint 10 is mounted 
on the ?rst pipe member 2 such that an axial end of the pipe 
mounting portion 12 is received by the stopper portion 21. 
The stopper portion 21 is formed at a predetermined posi 

tion so that tip ends of the engagement portions 14 contact the 
axial end of the ?rst engaged member 24. Namely, the stopper 
portion 21 is located such that the ?rst contact portions 14e 
are separated from an axial end face of the ?rst engagement 
member 24 in the axial direction. 

The stopper portion 21 for positioning the pipe joint 10 
With respect to the ?rst pipe member 2 is not limited to the 
above, but may be modi?ed in other Ways. For example, a 
recess may be formed on the pipe main portion 21 of the ?rst 
pipe member 2 and a projection is formed on the pipe mount 
ing portion 12 of the pipe joint 10 to be received in the recess 
of the pipe main portion 21. Also, the stopper portion 21 may 
be entirely or partly formed on the circumference of the ?rst 
pipe member 2. 
As such, When the tapered surfaces 14b of the engagement 

portions 14 are pressed by the end of the second portion 37 
While the ?rst pipe member 2 is inserted into the second pipe 
member 3, it is less likely that the pipe joint 10 Will be 
displaced in a direction aWay from the ?rst engaged member 
24, as shoWn by an arroW in FIG. 8. Thus, the engagement 
portions 14 are smoothly inserted into the second portion 37 
of the second pipe member 3. 

Fifth Embodiment 

A ?fth embodiment Will be described With reference to 
FIG. 9. In the above embodiments, the second engaged parts 
38 of the female joint 32 is provide by the openings. In the 
?fth embodiment, instead of the openings, the second 
engaged parts 38 are provided by radially inner stepped por 
tions 3811, as shoWn in FIG. 9. 
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For example, the second portion 37 of the female joint 32 is 
partly expanded in the radially outward direction to provide 
grooves on the radially inner surface of the second portion 37 
at positions corresponding to the engagement portions 14. 
The radially inner stepped portions are provided by the 
grooves. 

Further, the axial end of the second portion 37 is bent in the 
radially inWard direction, as shoWn by an arroW A5, at posi 
tions corresponding to the grooves in the circumferential 
direction, such as by plastic forming. As such, the axial end of 
each of the radially inner stepped portion contacts the second 
contact portion 14a of the engagement portion 14. 
When the tapered outer surfaces 25 of the ?rst engaged 

member 24 contacts the tapered inner surface 34 of the inter 
mediate portion 35 While the ?rst pipe member 2 is inserted 
into the second pipe member 3, the radially outer portions of 
the engagement portions 14 are received in the radially inner 
stepped portions 38. Since the second engaged portions are 
formed on the radially inner side of the second portion 37 of 
the female joint 32, an outer diameter of the second portion 37 
is larger than an outer diameter of the ?rst portion of the 
female joint 32. 

Accordingly, the second engaged portions are integrally 
formed With the second pipe member 3. Also in this case, the 
effects similar to the above embodiments Will be provided. 

In the above discussion, the radially inner stepped portions 
38 are partly formed on the radially inner side of the second 
portion 37. Alternatively, a groove for receiving the engage 
ment portions 14 may be formed on the radially inner side of 
the second portion 37 entirely in the circumferential direc 
tion. 

Sixth Embodiment 

A sixth embodiment Will be described With reference to 
FIG. 10. In the sixth embodiment, the pipe joint 10 is mounted 
to the second portion 37 of the second pipe member 3, as 
shoWn in FIG. 10. 
The pipe joint 10 has a substantially ring shape and is 

capable of being generally arranged in the space de?ned 
betWeen the pipe main portion 21 of the ?rst pipe member 2 
and the second portion 37 of the second pipe member 3. The 
pipe mounting portion 12 has a ring shape and includes an 
axially extending portion extending in the axial direction 
along a radially outer surface of the second portion 37 and a 
radially extending portion extending in a radially inWard 
direction from an end of the axially extending portion. The 
elastic displacing portions extend from a radially inner end of 
the radially extending portion of the pipe mounting portion 12 
in the same direction as the axially extending portion of the 
pipe mounting portion 12. 

In other Words, the pipe mounting portion 12 and the elastic 
displacing portions 13 form a U-shaped cross-section, as 
shoWn in FIG. 10. The pipe mounting portion 12 and the 
elastic displacing portions 13 cover the axial end of the sec 
ond portion 37 as in the form of cap. The elastic displacing 
portions 13 have the arc shape, similar to the above embodi 
ments. 

The engagement portions 14 extend from the axial ends of 
the elastic displacing portions 13. The engagement portions 
14 are opposite to each other With respect to the axis CL of the 
pipe joint 10. Also, each of the engagement portion 14 has an 
arc shape in a cross-section de?ned in a direction perpendicu 
lar to the axis CL. The engagement portions 14 has the ?rst 
and second contact portions 14e, 1411 at axially opposite ends 
thereof to engage With the axial end surfaces of the groove 
26b and the openings 38. 
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In this case, the tapered surfaces 14b are formed on the 

radially inner sides of base portions of the engagement por 
tions 14, the base portions extending from the elastic displac 
ing portions 13. 

To couple the ?rst and second pipe members 2, 3, for 
example, the pipe joint 10 is ?rst mounted to the second 
portion 37 of the female joint 32. Then, the male joint 22 of 
the ?rst pipe member 2 is inserted into the female joint 32 of 
the second pipe member 3. At this time, the tapered surfaces 
14b of the engagement portions 14 are pressed by the tapered 
outer surfaces 25 of the ?rst engaged member 24 in the 
radially outWard direction, as shoWn by arroWs A6. Thus, the 
radially outer portions of the engagement portions 14 are 
received in the openings 38 and the radially inner portions of 
the engagement portions 14 are received in the grooves 26b of 
the ?rst engaged member 24. 

Also in this case, the engagement portions 14 engage With 
the ?rst engaged member 24 and the openings 38 at the ?rst 
and second contact portions 14e, 14a, respectively. Accord 
ingly, the ?rst and second pipe members 2, 3 are coupled and 
engaged through the pipe joint 10 by the one touch operation. 

Accordingly, the pipe joint 10 can be mainly arranged 
radially inside of the second portion 37 of the female joint 32. 
Thus, the external form of the coupling portion reduces. 

Further, the ?rst and second contact portions 14e, 14a of 
the engagement portions 14 are engaged With the ?rst 
engaged member 24 and the openings 38 in the axial direc 
tion, similar to the ?rst embodiment. The pipe mounting 
portion 12 and the elastic displacing portions 13 are arranged 
at location other than the openings 38. Thus, even When the 
internal pressure increases and the force is exerted in the 
direction to separate the ?rst and second pipe members 2, 3, 
the force is received by the engagements at the ?rst and 
second contact portions 14e, 14a. Namely, the force due to the 
internal pressure is received by the engagement portions 14, 
and it is less likely that the pipe mounting portion 12 and the 
elastic displacing portions 13 Will be affected by the force due 
to the internal pressure. Thus, the effects similar to the above 
embodiments Will be provided. 

Seventh Embodiment 

A seventh embodiment Will be described With reference to 
FIGS. 11A, 11B and 12. In the above embodiments, the ?rst 
engaged member 24 is formed separately from the ?rst pipe 
member 2 and then ?xed to the ?rst pipe member 2. In the 
seventh embodiment, the ?rst engaged member 24 is inte 
grally formed With the ?rst pipe member 2, as shoWn in FIG. 
11A. 

Speci?cally, an expansion is formed on a radially outer side 
of the base portion of the male j oint 22 as the ?rst engaged part 
24. The expansion 24 has an outer diameter larger than the 
outer diameter of the male joint 22. The expansion 24 has the 
tapered outer surface 25 such that the outer diameter reduces 
toWard the male joint 22. Further, the expansion 24 has an 
engagement surface 26 on a side opposite to the tapered outer 
surface 25 in the axial direction to engage With the ?rst 
contact portion 14e of the pipe joint 10. Also in this case, the 
effects similar to the above embodiments Will be provided. 

In the above embodiments, the structure for restricting the 
rotation of the ?rst and second pipe members 2, 3 is provided 
by the engagement of the engagement portions 14 With the 
grooves 26b of the ?rst engaged member 24 and the openings 
38 as the second engaged parts. HoWever, the rotation restrict 
ing structure can be provided by other Ways. 

For example, in FIG. 11A, the ?rst contact portion 14e of 
the engagement portion 14 has the recess. The expansion 24 
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has a projected portion or cornered end 2611 as the ?rst 
engagement surface step portion to be engaged With the 
recess of the ?rst contact portion 14e. In FIG. 11B, the ?rst 
contact portion 14e of the engagement portion 14 has a pro 
jected portion or cornered end, and the expansion 24 has the 
groove or recess 26b as the ?rst engagement surface step 
portion to engage With the projected portion of the ?rst con 
tact portion 14e. The engagement structures of FIGS. 11A 
and 11B are alternately formed at predetermined intervals in 
the circumferential direction. Therefore, the rotation of the 
?rst and second pipe members 2, 3 is restricted. FIG. 12A 
shoWs an example of the expansion 24 on Which the projected 
portions 26a and the recesses 26b are formed alternately in 
the circumferential direction. 

The projected portions 26a and the grooves 26b are formed 
merely by adding one step in forming and processing the 
expansion 24. Therefore, in this embodiment, the manufac 
turing costs reduce, as compared in the case Where the ?rst 
engaged member 24 is formed separately. 

Eighth Embodiment 

An eighth embodiment Will be described With reference to 
FIGS. 12B to 12E. In the seventh embodiment, the expansion 
24 as the ?rst engaged part is integrally formed on the ?rst 
pipe member 2 and the proj ectedportions 26a and the grooves 
26b are formed as shoWn in FIG. 12A. HoWever, the shape of 
the ?rst engagement surface step portion is not limited to the 
above, but may be modi?ed in various Ways. FIGS. 12B to 
12E shoW examples of the shapes of the ?rst engagement 
surface step portion. 
The engagement surface step portion provides stepped sur 

faces facing in the circumferential direction of the ?rst pipe 
member 2. Further, the engagement surface step portion can 
be provided by surfaces that form projections and recesses in 
the axial direction of the ?rst pipe member 2. Moreover, the 
engagement surface step portion can be provided by surfaces 
that form projections and recesses in the radial direction of the 
?rst pipe member 2. 

In the example shoWn in FIG. 12B, the engagement surface 
step portion is provided by forming the edge of the expansion 
24 in a rectangular Wave form. Speci?cally, four grooves 26b 
are formed at predetermined equal intervals in the circumfer 
ential direction of the engagement surface 26 of the expansion 
24, as the engagement surface step portion. In this case, the 
engagement portions 14 have the ?rst contact portions 14e in 
the form of projection to correspond to the grooves 26b. 

In the example shoWn in FIG. 12C, the engagement surface 
step portion is provided by forming the edge of the expansion 
24 in a trapezoidal Wave form. Speci?cally, the four grooves 
26b in the form of trapeZoid are formed at predetermined 
equal intervals in the circumferential direction of the engage 
ment surface 26 of the expansion 24. In this case, the engage 
ment portions 14 have the ?rst contact portions 14e in the 
form of trapeZoid to correspond to the trapeZoidal-shaped 
grooves 26b. 

In the example shoWn in FIG. 12D, the engagement surface 
step portion is provided by forming the edge of the expansion 
24 in smooth Wave form. Speci?cally, the grooves 26b in the 
form of smooth Wave are formed at predetermined equal 
intervals in the circumferential direction of the engagement 
surface 26 of the expansion 24. In this case, the ?rst contact 
portions 14e have smooth Wave forms to correspond to the 
smooth Wave-formed grooves 26b. 

In the example shoWn in FIG. 12E, the engagement surface 
step portion is provided by forming the edge of the expansion 
24 in V-shaped Wave form. Speci?cally, V-shaped grooves 
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26b are formed at predetermined equal intervals in the cir 
cumferential direction of the engagement surface 26. In this 
case, the ?rst contact portions 14e have V-shaped Wave forms 
to correspond to the grooves 26b in the form of V-shaped 
Wave. 

Furthermore, the engagement surface 26 can be provided 
by a rough surface having high frictional resistance. In this 
case, the engagement portions 14 also have rough surfaces. 
The engagement structures shoWn in FIGS. 12A to 12E may 
be also employed to the ?rst engaged member 24 of the ?rst 
to sixth embodiments. 

Ninth Embodiment 

A ninth embodiment Will be described With reference to 
FIGS. 13A to 13E. In the above embodiments, the rotation 
restricting structure for restricting the rotation of the ?rst and 
second pipe members 2, 3 is provided by engagement of the 
radially inner portions of the engagement portions 14 of the 
pipe joint 10 and the grooves 26b. HoWever, the rotation 
restricting structure may be provided by other Ways. 

In the above embodiments, the ?rst engaged member/part 
24 and the engagement portions 14 have the substantially 
cylindrical shape (circular shape). Namely, the radial outer 
surfaces (bottom surfaces) of the grooves 26b are de?ned on 
a circle, as shoWn in FIG. 4A. With this, the radially inner 
surfaces of the engagement portions 14 have an arc shape 
along the circle. HoWever, the shapes of the ?rst engaged 
members/parts 24 can be modi?ed. 

For example, the ?rst engaged member 24 has a groove 26b 
along the circumference to receive the radially inner portions 
of the engagement portions 14. In other Words, the ?rst 
engaged member 24 has a tubular portion 26b having an outer 
diameter smaller than that of the other portion of the ?rst 
engaged member 24. In FIG. 13A, numeral 24a denotes an 
outer surface of the tubular portion 26b, the outer surface 
contacting the radially inner surfaces of the engagement por 
tions 14. The ?rst engagement member/part 24 can have any 
shapes such as the shapes shoWn in FIGS. 13B to 13E, other 
than the cylindrical shape. 

FIGS. 13B to 13E shoW examples of an external shape of 
the outer surface 24a When the tubular portion 26b is vieWed 
from an axial end thereof. 

In the example shoWn in FIG. 13B, the outer surface 2411 
has a polygonal external form. In this case, the radially inner 
portions of the engagement portions 14 are formed into pre 
determined shape to correspond to the polygonal outer sur 
face 24a. 

In the example shoWn in FIG. 13C, the outer surface 2411 
has an off-center cylindrical shape. In this case, the radially 
inner portions of the engagement portions 14 are formed into 
predetermined shape to correspond to the shape of the outer 
surface 24a. 

In the example shoWn in FIG. 13D, the outer surface 2411 
has a tubular shape having a non-perfect circular cross-sec 
tion. For example, the outer surface 24a has an elliptic tubular 
shape. In this case, the radially inner portions of the engage 
ment portions 14 are formed into predetermined shape to 
correspond to the shape of the outer surface 24a. 

In the example shoWn in FIG. 13E, the outer surface 2411 
has projections and recesses in the radial direction. In this 
case, the radially inner portions of the engagement portions 
14 are formed into predetermined shape to correspond to the 
shape of the outer surface 24a. 

Accordingly, the rotation restricting structure can be pro 
vided by modifying the external form of the contact portion 



US 7,810,848 B2 
17 

24a and the radially inner portions of the engagement por 
tions 24 as shown in FIGS. 13B to 13E. 

Tenth Embodiment 

A tenth embodiment Will be described With reference to 
FIGS. 14A and 14B. In the above embodiments, the pipe joint 
structure is employed to couple the ?rst and second pipe 
members 2, 3, Which are the refrigerant pipes. However, the 
pipe joint structure is employed to couple a refrigerant pipe 
and a component device of a refrigerant cycle for a vehicle air 
conditioner, such as a heat exchanger, an expansion valve, and 
a receiver. 

For example, as shoWn in FIGS. 14A and 14B, an end of the 
second pipe member 3 is integrated With the component 
device shoWn by long and short dashed line. That is, the 
second pipe member 3 is provided as a connector portion of 
the component device through Which the refrigerant ?oWs in 
or out. 

Speci?cally, the second pipe member 3 has the tubular pipe 
main portion 31 at the base portion of the female joint 32. The 
end of the pipe main portion 31 is connected to the component 
device to make communication With a refrigerant passage 
de?ned in the component device. The female joint 32 of the 
second pipe member 3 has the ?rst portion de?ning the inser 
tion opening 33, the second portion 37 and the intermediate 
portion 35 betWeen the ?rst and second portions. The inter 
mediate portion 35 has the tapered inner surface 34 for receiv 
ing the tapered outer surface 25 of the ?rst pipe member 2. 

The second portion 37 have the radially inner step portions 
38 (e.g., four) as the second engaged portion at locations 
opposing each other With respect to the axis. The radially 
inner step portions 38 provide grooves for receiving the 
engagement portions 14 of the pipe joint 10. 
As shoWn in FIG. 14B, the pipe joint 10 is mounted to the 

?rst pipe member 2, and then the ?rst pipe member 2 is 
inserted into the second pipe member 3. When the tapered 
outer surface 25 of the ?rst engaged part 24 contacts the 
tapered inner surface 34 of the female joint 32, the engage 
ment portions 14 of the pipe joint 10 are received in the 
grooves of the radially inner step portions 38. 

Accordingly, similar to the above embodiments, the sec 
ond contact portion 14a of the engagement portion 14 are 
engaged With the axial end of the radially inner step portions 
38 and the ?rst contact portions 14e are engaged With the ?rst 
engaged part 24. Thus, the ?rst and second pipe members 2, 3 
are coupled using the pipe joint 10 by the one-touch opera 
tion. 

Even When the second pipe member 3 is constructed as a 
portion of the component device or integrated With the com 
ponent device, the pipe joint structures of the above ?rst to 
ninth embodiments can be employed. 

Further, the pipe joint 10 may be modi?ed. As shoWn in 
FIG. 15, the pipe joint 10 can be attached to the second pipe 
member 3. In this case, the pipe joint 10 has the generally ring 
shape, similar to the sixth embodiment, and attached to the 
second pipe member 3 before the ?rst pipe member 2 is 
inserted to the second pipe member 3. Thus, the pipe joint 10 
is mounted to the space de?ned betWeen the radially inside of 
the second portion 37 and the pipe main portion 21 of the ?rst 
pipe member 2. 

The pipe mounting portion 12 has a cap shape to cover the 
axial end of the second portion 37 and the radially inner 
surface of the second portion 37. The elastic displacing por 
tions 13 and the engagement portions 14 have arc shapes 
along the circumference of the ?rst pipe member 2. Accord 
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18 
ingly, the pipe joint 10 has the external form similar to the 
second portion 37, similar to the above embodiments. 

In the tenth embodiment, the pipe joint 10, the ?rst engaged 
member/part 24 and the second engaged portion 38 may have 
any structures of those of the ?rst to ninth embodiments. 

Other Embodiments 

The pipe joint structures of the above embodiments may be 
employed to couple ?rst and second pipe members Without 
having the male joint 22 and the female joint 32. Further, the 
pipe joint structure may be employed to couple any other pipe 
members, other than refrigerant pipes of the refrigerant cycle 
of the vehicle air conditioner. Thus, the ?uid is not limited to 
the refrigerant. Further, the above embodiments may be prac 
ticed With various combinations. 
The example embodiments of the present invention are 

described above. HoWever, the present invention is not lim 
ited to the above example embodiment, but may be imple 
mented in other Ways Without departing from the spirit of the 
invention. 

What is claimed is: 
1. A pipe joint for connecting a ?rst pipe member and a 

second pipe member such that a portion of the ?rst pipe 
member is disposed inside of a portion of the second pipe 
member, the ?rst pipe member and the second pipe member 
including a ?rst engaged part and a second engaged part, 
respectively, the pipe joint comprising: 

a pipe mounting portion capable of mounting to one of the 
?rst and second pipe member; 

an engagement portion including a ?rst contact portion for 
contacting the ?rst engaged part of the ?rst pipe member 
and second contact portion for contacting the second 
engaged part of the second pipe member, the engage 
ment portion capable of being disposed in the portion of 
the second pipe member for engaging With the ?rst pipe 
member and the second pipe member; and 

an elastic displacing portion connecting the pipe mounting 
portion and the engagement portion, the elastic displac 
ing portion supporting the engagement portion to alloW 
displacement of the engagement portion With respect to 
a radial direction of the second pipe member; Wherein 

the ?rst contact portion is a step portion that is provided at 
the tip end of the engagement portion; and 

the ?rst contact portion engages a groove de?ned by the 
?rst engaged part in a radial direction. 

2. The pipe joint according to claim 1, Wherein 
the pipe mounting portion has a substantially tubular shape 

having a slit, and is deformable in a radial direction of 
the tubular shape. 

3. The pipe joint according to claim 1, Wherein 
the pipe mounting portion has a cap shape to be attached to 

an end of the portion of the second pipe member. 
4. The pipe joint according to claim 1, Wherein 
the engagement portion has modulus of elasticity higher 

than modulus of elasticity of the pipe mounting portion 
and the elastic displacing portion. 

5. The pipe joint according to claim 1, Wherein the engage 
ment portion has a thickness greater than a thickness of the 
pipe mounting portion and the elastic displacing portion With 
respect to the radial direction. 

6. The pipe joint according to claim 1, Wherein the elastic 
displacing portion includes a radially extending Wall extend 
ing from the pipe mounting portion in the radial direction and 
an axially extending Wall extending from the radially extend 
ing Wall in an axial direction. 






